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Question 4 
 
Overview 
 
This question assessed students’ understanding of one- and two-dimensional kinematics as well as 
Newton’s first and second laws. 
 
Sample: B4-A 
Score: 10 
 
This response is an example of an outstanding solution. The equations were written out, then 
substitutions inserted and the answer was easy to find. Part (a) uses both horizontal and vertical  
motion to correctly determine the speed of the ball. Part (b) uses a kinematics equation to get the 
acceleration. Part (c) is a well-organized use of Newton’s second law on the system to determine the 
unknown mass. The writing in part (d) is sequential and clear. 
 
Sample: B4-B 
Score: 6 
 
The first point in part (a) was earned for using the correct kinematic equations. The incorrect distance 
substitutions for both the vertical and horizontal equations did not earn the next possible 2 points. Full 
credit was earned in part (b) for substitutions consistent with part (a) into the correct equation. Part (c) lost 
1 of the 3 points for not including the mass of the hanging object (i.e., the sum of the masses) in the 
calculation. One point was lost in part (d) by not discussing why the acceleration was less. 
 
Sample: B4-C 
Score: 3 
 
Full credit was earned in part (a). Part (b) could not be solved using Newton’s second law and no credit 
was earned for the incorrect approach. Part (c) could be solved with the energy equation shown, but 
needed the correct substitutions to earn any of the 3 points. The argument used in part (d) was in a 
negative form and had no force reasoning, so no credit was earned.  
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